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Working P ap e r No. 18
SPAWNING OF MILKFISH, CHANOS CHANOS, 
IN CAPTIVITY*
by
W .E . V anstone, A .C . V illaluz, and L .B . T iro , J r . **
A b stra c t
Newly cap tu red  m ilk fish  re le a se d  0 .8  m m  in d iam e te r non-hydrated  
eggs spontaneously in cap tiv ity . A fte r in jection  w ith p a r tia lly  pu rified  
salm on gonadotropin (SG-G100), 1 .2  m m  in d iam ete r hydrated eggs 
w ere  re le a se d . T hese eggs, how ever, w ere  not fe r ti l iz e d .
Introduction
The m ajo r in itia l objective of the SEAFDEC-IDRC M ilkfish 
(Chanos c h an o s) R ese a rch  P ro je c t is to en su re  an adequate and 
dependable supply of m ilk fish  seed , in addition to those co llected  fro m  
n a tu ra l so u rces , and to extend and s tab ilize  the period  of f ry  av a il­
ab ility  throughout the y e a r . This is to be m ainly  accom plished  by 
breeding  m ilk fish  in cap tiv ity  and by ra is in g  the  fry  fro m  the egg. 
A m ajo r obstac le  to  th is objective was the difficu lty  in cap turing  and 
dom esticating  adult m ilk fish  cap tu red  in the w ild . This p rob lem  has 
now been la rg e ly  solved (Madden et a l . , 1976; V anstone et a l . ,  1976) 
and inv estiga to rs  can now co n cen tra te  on developing techniques designed 
to  con tro l the rep roductive  cycle of this sp ec ie s .
The p re sen t re p o r t  is  based  on th re e  spawning experim ents th a t 
have been com pleted to date , 12 May 1976, during the  p re se n t fishing 
season , N ovem ber to June, 1975 along the Antique C oast of Panay 
Island, C en tra l P h ilip p in e s .
*This w ork has been p a rtia lly  supported through a g ra n t to SEAFDEC 
by the In te rna tiona l D evelopm ent R esearch  C entre  under P ro je c t 
No. 3 -P -76-0166 .
*D r. Vanstone is a sc ie n tis t  w ith the SEAFDEC-IDRC M ilkfish P ro je c t. 
M r. V illaluz is a  re s e a rc h e r  and M r. T iro  is a re s e a rc h  aide of 
the SEAFDEC A quaculture D epartm en t.
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M a t e r i a l s ,  M e th o d s  a n d  R e s u l t s
M e th o d s  o f  c a p t u r e ,  t r a n s p o r t  a n d  d o m e s t i c a t i o n  of a d u l t  m i l k f i s h  
o r  s a b a l o  t o g e t h e r  w i th  c a t c h  s t a t i s t i c s  a t  e a c h  o f th e  f iv e  c a p t u r e  s i t e s  
h a v e  b e e n  r e p o r t e d  e l s e w h e r e  ( V a n s to n e  e t  a l . ,  1 9 7 6 ) . O n  6 A p r i l  
1 9 7 6 , a  f e w  n o n - h y d r a t e d  e g g s  w e r e  fo u n d  in  t h e  s c r e e n e d  o u t f lo w  f r o m  
o n e  o f  th e  12 m  d i a m e t e r  h o ld in g  t a n k s  w h ic h  a t  t h a t  t i m e  c o n ta in e d  
t h r e e  s a b a l o  in  d i lu t e d  s e a  w a t e r  o f 20‰  s a l i n i t y  w i th  a  d a i l y  
t e m p e r a t u r e  r a n g e  o f 26  to  2 9 ° C .  T h e s e  a l m o s t  s p h e r i c a l  e g g s  
h a d  a  m e a n  d i a m e t e r  o f 0 .8 9  m m  ( r a n g e  0 . 8 0 - 1 . 0 7  m m )  a n d  w e r e  
f i l l e d  w i th  g r a n u l a t e d  y o lk  b u t  n o  o i l  g lo b u le s  ( P l a t e  1 ) . T h e  s a l i n i t y  
o f  t h e  w a t e r  in  th e  t a n k  w a s  t h e n  i n c r e a s e d  to  34‰  o v e r  t h e  n e x t  
12 h o u r s .  N o  f u r t h e r  e g g s  w e r e  o b s e r v e d .
E x p e r i m e n t  N o . 1:
E ig h t  f i s h  c a p t u r e d  a t  B a g a a s  o n  9 ( F i s h  9 / 4 ) ,  12 ( F i s h  1 2 /4 )  
a n d  15  A p r i l  ( F i s h  1 5 / 4 A - F )  w e r e  d i s t r i b u t e d  e q u a l l y  b e tw e e n  tw o  
4  m  d i a m e t e r  x  1 .5  m  h ig h  e x p e r i m e n t a l  t a n k s  c o n ta in in g  6 0 - 7 0  c m  
o f  t h e  20‰  d i lu t e d  s e a  w a t e r .  A t  1 6 3 0  h o u r s  o n  15 A p r i l ,  n o n -  
h y d r a t e d  e g g s  i d e n t i c a l  t o  t h o s e  o b t a in e d  o n  6 A p r i l ,  w e r e  d i s c o v e r e d  
in  o n e  o f  t h e  t a n k s  a n d  a t  1 7 0 0  h o u r s  s e m i - p u r i f i e d  c h u m  s a lm o n  
g o n a d o t r o p in  (S G -G 1 0 0 , p r e p a r e d  b y  B . C .  R e s e a r c h  C o u n c i l ,  V a n c o u v e r ,  
C a n a d a  a n d  a s s a y e d  o n  1 J u ly  1 974 ) w a s  i n j e c t e d  in to  t h e  d o r s a l  m u s ­
c u l a t u r e  2 - 3  c m  b e lo w  t h e  d o r s a l  f in  in  e a c h  o f  t h e  e ig h t  f i s h .  E a c h  
l a r g e  f i s h ,  w e ig h in g  a p p r o x i m a t e l y  7 to  8 k g , r e c e i v e d  3 m i  o f 
1 .0 %  N a C l  s o lu t i o n  c o n ta in in g  10 m g  S G - G 1 0 0 /m l  a n d  e a c h  s m a l l e r  
f i s h  o f a p p r o x i m a t e l y  6 t o  7 kg  r e c e i v e d  2 m l .  F o l lo w in g  i n j e c t i o n  
a l l  f i s h  w e r e  p l a c e d  in  a  s i n g l e  4  m  d i a m e t e r  t a n k .  T h e  f r e s h  w a t e r  
s u p p ly  w a s  t h e n  t u r n e d  o ff  a n d  th e  s a l i n i t y  i n c r e a s e d  to  3 4 ‰  o v e r  
t h e  n e x t  e ig h t  h o u r s .  B e g in n in g  a t  a p p r o x i m a t e l y  1900  h o u r s  th e  
f i s h  b e c a m e  v e r y  a c t i v e ,  s w im m in g  v e r y  f a s t ,  a n d  ju m p in g  a n d  
c i r c l i n g  e a c h  o t h e r .  A t  2 0 2 0  h o u r s  o n  15 A p r i l  1 9 7 6 , a  s e x u a l l y  
m a t u r e  m a l e  (N o . 1 5 /4 D  w e ig h in g  6 . 0  kg) w i th  f r e e l y  f lo w in g  m i l t  
k i l l e d  i t s e l f  b y  ju m p in g  a n d  h i t t in g  i t s  h e a d  on  h o r i z o n t a l  b a m b o o  
p o l e s  l o c a t e d  50 c m  a b o v e  th e  to p  o f th e  t a n k .  A t  2 1 3 0  h o u r s  a  
f e m a l e  (N o . 1 5 /4 A  w e ig h in g  6 . 7  kg) w i th  g o n a d s  a t  l a t e  s t a g e  I II , 
k i l l e d  i t s e l f  in  t h e  s a m e  m a n n e r .
A t  0 8 3 0  h o u r s  o n  16 A p r i l  th e  a b d o m e n s  o f f i s h  ( 1 5 / 4 / E  a n d  F )  
w e r e  o b s e r v e d  to  b e  c o n s i d e r a b l y  e n l a r g e d  a n d  a t  0 9 4 5  h o u r s  
h y d r a t e d  e g g s  w e r e  o b s e r v e d  in  t h e  t a n k .  T h e s e  e g g s  r a n g in g  in  
d i a m e t e r  f r o m  1 .0 7  to  1 .3 6  m m  a n d  w i th  a  m e a n  d i a m e t e r  o f 1 .1 8  m m  
( P l a t e  2) w e r e  s p h e r i c a l ,  w i th o u t  o i l  g lo b u le s  a n d  c o n ta in e d  y e l lo w  
g r a n u l a t e d  y o lk .  F i s h  N o . 1 5 / 4 F  d ie d  a t  1600  h o u r s .  T h is  f i s h
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P l a t e  1. N o n - h y d r a t e d  m i l k f i s h  e g g .
P l a t e  2 . H y d r a te d  m i l k f i s h  e g g s .
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w e ig h e d  8 .5  k g  a n d  i t s  o v a r i e s  w e ig h in g  631  g w e r e  a t  l a t e  I I I  
s t a t e  o f d e v e lo p m e n t .  A t  1 7 0 0  h o u r s  f i s h  N o . 1 5 / 4 E  a p p e a r e d  t o  b e  
d y in g  a n d  w a s  t r a n s f e r r e d  to  a  s e c o n d  4  m  d i a m e t e r  t a n k  w h e r e  s h e  
d ie d  a t  1 9 0 0  h o u r s .  T h i s  f i s h  w e ig h e d  7 .8  k g  a n d  w a s  p a r t i a l l y  
s p a w n e d .  A t  1 8 3 0  h o u r s  th e  f o u r  r e m a in i n g  f i s h  in  t h e  e x p e r i m e n t a l  
t a n k  w e r e  a g a in  i n j e c t e d  w i th  2 o r  3 m l  S G -G 1 0 0 .
O n  18  A p r i l  a t  0 9 0 0  h o u r s  h y d r a t e d  e g g s ,  r a n g in g  in  d i a m e t e r  
f r o m  1 .0 5  to  1 .1 8  m m  ( m e a n  -  1 .1 1  m m ) ,  w e r e  fo u n d  in  th e  e x p e r i ­
m e n t a l  t a n k .  T h e  f o u r  f i s h  w e r e  t h e n  e x a m in e d  b u t  w e r e  k e p t  a l i v e  
b e c a u s e  o f  o u r  d e s i r e  t o  b u i ld  up  a  b r o o d  s t o c k  f o r  th e  1 9 7 7  s p a w n in g  
s e a s o n .  F i s h  n u m b e r s  9 /4 A ,  1 2 /4  a n d  1 5 /4 B  w e r e  a s s e s s e d  t o  b e  
s e x u a l l y  i m m a t u r e  m a l e s  o r  f e m a l e s  a n d  n u m b e r  1 5 / 4 / C w a s  a  s p a w n e d  
f e m a l e .  T h e s e  f o u r  f i s h  w e r e  t r a n s f e r r e d  to  th e  d o m e s t i c a t i o n  t a n k .
E x p e r i m e n t  N o . 2 :
D u r in g  t r a n s p o r t  o f  t h e  s a b a l o  c a t c h  f r o m  B a g a a s  o n  4  M a y , 
i t  w a s  o b s e r v e d  t h a t  f i s h  n u m b e r  4 / 5 A ,  w h ic h  h a d  r e c e i v e d  s e v e r a l  
b a d  h e a d  w o u n d s  d u r in g  c a p t u r e ,  r e l e a s e d  n o n - h y d r a t e d  e g g s  in  th e  
t r a n s f e r  c a g e  a t  1 4 3 0  h o u r s  a n d  a l s o  in  th e  t a n k  o n  th e  t r u c k  a t  
1 5 3 0  h o u r s .  T h is  f i s h  t o g e t h e r  w i t h  tw o  m a t u r e  m a l e s ,  n u m b e r  
4 / 5 B  a n d  C c a p t u r e d  a t  th e  s a m e  t i m e ,  w a s  p l a c e d  in  a  2 m  d i a m e t e r  
e x p e r i m e n t a l  t a n k  c o n ta in in g  w a t e r  a t  3 4 ‰  s a l i n i t y  a n d  3 0 ° C  a t  
1 6 0 0  h o u r s .  T h e  f e m a l e  f i s h  w a s  i n j e c t e d  w i th  5 m l  a n d  th e  m a l e s  
w i th  2 m l  S G -G 1 0 0  s o lu t i o n  a t  1 6 0 0  h o u r s  a n d  n o n - h y d r a t e d  e g g s  w e r e  
r e l e a s e d  in  t h e  t a n k  a t  2 0 0 0  h o u r s .  A t  2 3 3 0  h o u r s  t h e  s a m e  d a y  
h y d r a t e d  b u t  u n f e r t i l i z e d  e g g s  w e r e  d i s c o v e r e d  in  th e  t a n k .
T h i s  f i s h  d id  n o t  s p a w n  a g a in  a n d  d ie d  o n  6 M a y . W h e n  e x a m in e d ,  
i t  w a s  fo u n d  t h a t  t h e  f i s h  w a s  c o m p l e t e l y  s p e n t .
E x p e r i m e n t  N o . 3:
O n e  m a t u r e  m a l e  (N o . H A M  6 / 5 B) w a s  o b ta in e d  f r o m  H a m tik  
a n d  tw o  m a t u r e  m a l e s  (B A G  6 /5 N  a n d  T ) t o g e t h e r  w i th  a  f e m a l e  
(B A G  6 /5 S )  w h ic h  w a s  b e l i e v e d  to  b e  a t  o v a r i a n  s t a g e  H I w e r e  c a p t u r e d  
a t  B a g a a s  o n  6 M a y . T h e  m a l e s  w e r e  i n j e c t e d  w i th  1 m l  a n d  th e  
f e m a l e  w i th  3 m l  o f  S G -G 1 0 0  s o lu t i o n  w h e n  t r a n s f e r r e d  f r o m  th e  t r u c k  
t o  a  12 m  d i a m e t e r  h o ld in g  t a n k  c o n ta in in g  s e a  w a t e r  a t  3 4 ‰  a t  
3 0 ° C .  T h e  s a l i n i t y  o f  t h e  w a t e r  in  th e  t a n k  w a s  l o w e r e d  to  25‰  
o v e r  th e  n e x t  12 h o u r s .  O n  7 M a y  a n o th e r  s e x u a l l y  m a t u r e  m a l e  
(N o . 7 /5 )  c a p t u r e d  a t  B a g a a s ,  w a s  i n j e c t e d  w i th  1 m l  S G -G 1 0 0  s o lu t io n ,  
a n d  p l a c e d  in  th e  s a m e  t a n k .  T h e  f e m a le  f i s h  w a s  i n j e c t e d  w i th  5 m l
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S G -G 1 0 0  s o lu t io n ,  a n d  p l a c e d  in  th e  s a m e  t a n k .  T h e  f e m a le  f i s h  w a s  
i n j e c t e d  w i th  5 m l  S G -G 1 0 0  s o l u t i o n  o n  8 M a y  a t  1600  h o u r s .  O n  
t h e  p o s s i b i l i t y  o f  o b ta in in g  o v u la te d  e g g s  th e  f e m a l e  f i s h  w a s  k i l l e d  
a t  1 1 0 0  h o u r s  o n  9 M a y . O n  e x a m i n a t i o n  i t  w a s  d i s c o v e r e d  t h a t  t h e  
o v a r y  c o n ta in e d  a  u n i f o r m l y  d i s t r i b u t e d  m i x t u r e  o f  I , I I  a n d  e a r l y  III  
s t a g e s  o f  o v a  ( P l a t e  3 ) .
R e f e r e n c e s
K u o , C - M . 1 9 7 4 . A  p r o c e d u r a l  g u id e  to  in d u c e  s p a w n in g  in  g r a y  
m u l l e t  (M u g il  c e p h a l u s  L . ) .  A q u a c u l t u r e ,  3 : 1 - 1 4 .
M a d d e n , W .D . ,  A . J .  T i e d e m a n  a n d  M . S u i s o .  1 9 7 6 . F i s h  c o l l e c t i o n  
a n d  f i e l d  w o r k .  In :  O c e a n ic  I n s t i t u t e ,  W a im a n a lo ,  H a w a i i ,  
A n n u a l  R e p o r t ,  1 9 7 5 : 2 2 - 2 4 .
V a n s to n e ,  W . E . ,  A . C .  V i l l a l u z ,  P . E .  B o m b e o  a n d  R . B .  B e l i c a n o .  
1 9 7 6 . C a p t u r e ,  t r a n s p o r t  a n d  d o m e s t i c a t i o n  o f a d u l t  m i l k f i s h ,  
C h a n o s  c h a n o s . I n t e r n a t i o n a l  M i lk f i s h  W o r k s h o p - C o n f e r e n c e ,  
T ig b a u a n ,  I lo i lo ,  P h i l i p p i n e s ,  M a y  1 9 - 2 2 ,  1 9 7 6 .
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P l a t e  3 . O v a r i a n  t i s s u e  f r o m  s e x u a l l y  d e v e lo p in g  m i l k f i s h  
c o n ta in in g  a  m i x t u r e  o f I , I I , a n d  e a r l y  I II  s t a g e  o v a .
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